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Goal. To determine the productivity of 4-field crop rotation with minimized and zero main tillage and 

organomineral fertilizer systems using post-harvest residues and green manures in the conditions of irrigation 
of the South of Ukraine. Methods. Field, quantitative, visual, laboratory, computational, mathematical, and 
statistical methods using generally accepted in Ukraine methods and guidelines. Results. The data are given 
of experimental researches of formation of productivity of cultures of 4-field row crop rotation at various basic 
cultivation of soil and fertilizers on the irrigated lands in a zone of action of the Kakhovka irrigation system. It 
was found that the highest productivity was provided by crop rotation on the background of different depth 
chisel main tillage, which under the organomineral fertilizer system using after-harvest residues and green 
manure on the background of different doses of mineral fertilizers provided 8.06 – 9.10 t/ha of grain units. The 
use of green manure for fertilizer helped to increase crop rotation productivity with differentiated and shallow 
(12 – 14 cm) single-depth disc loosening by 6.5%, with different depth chisel — by 7.4, for zero — by 9.2%. 
Conclusions. On dark chestnut soil in the conditions of irrigation of the South of Ukraine, the highest 
productivity was provided by row crop rotation with different depths of shelfless main cultivation on the 
background of organomineral fertilizer system with N120P40 application and use for fertilizing of by-products 
of crop rotation and green manure.  
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Stability of production of grain in the Steppe area of Ukraine is largely determined by the resources of soil 

moisture. In addition during the last years there is worsening of the aquatic mode of soils from the increase of 
droughtyness of climate, inefficient structure of sowing areas, crop rotations and systems of basic tillage of 
soil. In modern terms considerable part of agricultural producers in the area of distribution of black earth soils 
pass to the minimized and no-till systems of basic tillage [1-3]. 

At the same time on livery soils, heavy and middle-loamy of grain-size distribution, that embrace greater 
part of the irrigated lands of south part of the Steppe area of Ukraine, the closeness of addition rises at the 
protracted application of the minimized and no-till systems of basic tillage, porosity and permeability to water 
go down to the critical limits which air is violated from, aquatic and nourishing modes of soils and the 
productivity of crop rotations [4-6] 

By application of corresponding agrotechnical measures on the basis of application ecologically of safe 
crop rotations with complete or partial replacement of mineral fertilizers on organic as side products and 
siderates in the after harvesting and post-harvest sowing it is possible to improve effective fertility of soils and 
create terms for realization of the genetically conditioned potential of the productivity of agricultural cultures [7, 
8]. 

Also, it is necessary to mark that an important value acquires the account of charges of resources on unit 
of the got products of every culture of crop rotation. First of all positively the complex of agrotechnical factors 
influences on plants is irrigation, fertilizers and tillage of soil, that contingently the increase of intensity of 
processes of products, and as a result is a receipt of maximal level of the productivity and quality of products 
[8-11].  

The purpose of researches consisted in establishment of influence of minimum and no-till tillage of soil 
on the productivity of short crop rotation in the conditions of irrigation of south of Ukraine.  

Materials and methods of researches. During realization of researches used confessedly methods: the 
field, laboratory, mathematical, comparatively-calculation.  

Stationary experience on establishment of efficiency of the minimized and no-till technologies of basic 
tillage of soil is stopped up in 4-fields row crop rotation in autumn in 2007 on Askanian State Agricultural 
Research Station of the Institute of Irrigated Agriculture of NAAS of Ukraine which is located in the area of 
action of the Kakhovka irrigatory system. On experimental research were put four systems of basic tillage of 
soil. For control the confessedly for the irrigated lands system of the differentiated basic tillage of soil at which 
during the rotary press of crop rotation tillage of soil with  the turn of layer under the cultivated cultures 
alternates with the plowless shallow loosening under grain-growing cereals is taken. The single-depth shallow 
(12-14 cm) (disk) system of basic tillage was used in the second variant. In the third variant plowless on 



different depth shallow with the depth of loosening from 23-25 to 28-30 сm. The system of no-till was 
investigated In a fourth variant.  

Research on determination of efficiency of sideration due to the post-harvesting sowing of mustard sarepta 
is conducted during 2016-2019 on a background three organic-mineral systems of fertilizer with doses - N120Р40 

without siderate; N120Р40 + siderate; N90Р40 + siderate; N105Р40 + siderate (table 1). 
 
1. Stationary experiment scheme on the study of methods, depth and systems of basic soil tillage  

Basic soil tillage system 
(factor А) 

Depth and method of basic tillage (cm) 

corn on grain 
winter barley 

+mustard on siderate 
soybean 

wheat winter + 
mustard on siderate 

1 Differentiated (control) 28-30 (p) 12-14 (d) 28-30 (p) 12-14 (d) 

2 
Plowless single-depth 

shallow  
12-14 (ch) 12-14 (d) 12-14 (ch) 12-14 (d) 

3 
Plowless on different 

depth shallow  
28-30 (ch) 23-25 (ch) 28-30 (ch) 23-25 (ch) 

4 No-till (n) (n) (n) (n) 

Note: p - plowing, d - disk tillage, ch – a chisel loosening, n – no-till. 
 
Mustard on siderate was sown by special seeder for sowing in preliminary untilled soil after mowing of 

winter grain-crops and shelling of stubble of predecessor by disk harrows (except variants, where investigated 
efficiency of no-till). 

The soil moisture during the vegetation of cultures of crop rotation was kept up at the level of 70% of the 
soil water-holding capacity in the layer of soil 0-50 см. Gobbing of the field experiments and realization of the 
field researches was executed in accordance with confessedly methods, manuals and methodical 
recommendations [12, 13]. 

Results of researches. It is set as a result of experimental researches, that on the average for four years, 
closeness of addition of layer of soil a 0-40 cm was higher on 0,01-0,04 g/сm3 in a variant without a sideration 
as compared to variants, where siderate was used. A no-till system of basic tillage had a substantial influence 
on the closeness of addition. So, if in the variant of the differentiated system basic tillage (control) with bringing 
of dose of mineral fertilizers of N120P40 + siderate closeness of addition of layer of soil a 0-40 cm on the average 
for four years made a 1,19 g/сm3, then in the variant of a no-till system this index increased to 1,25 g/сm3, or 
on 5,04%. In a variant with the same dose of bringing of mineral fertilizers, but without the siderate indexes of 
closeness of addition were some higher and a difference between the differentiated and no-till system of basic 
tillage arrived at 6,7%. 

On the indexes of porosity of layer of soil a 0-40 cm of substantial difference between the variant of the 
differentiated system of basic tillage (control) and plowlesss single-depth shallow and different depth it is not 
set  

The substantial decline of porosity as compared to control is marked only in the variant of the system of a 
no-till tillage with an index on the siderate background of 52,11%, and in a variant without siderate - 50,96%, 
that less than on control accordingly on 4,2 and 5,7 relative percent (table 2 ).  

 
2. The bulk density and porosity of layer of soil a 0-40 cm at the beginning of vegetation of cultures 

of crop rotation at the different systems of basic tillage and sideration, g/сm3, AV for 2016-2019 

Basic soil tillage system (factor 
of А) 

System of fertilizer (factor of 
В) 

Bulk density, g/сm3 Porosity, % 

Differentiated (control) 
N120P40 + siderate 1,19 54,41 

N120P40 1,20 54,02 

Plowless single-depth shallow  
N120P40 + siderate 1,21 53,64 

N120P40 1,22 53,26 

Plowless on different depth 
shallow  

N120P40 + siderate 1,16 55,56 
N120P40 1,20 54,02 

No-till 
N120P40 + siderate 1,25 52,11 

N120P40 1,28 50,96 
 



Changes of indexes of closeness of addition and porosity under the action of the systems of basic tillage 
and fertilizer influenced on the processes of absorption, accumulation and filtration of water. On the average 
for years researches speed of absorption of water at the three-hour display of determinations was the greatest 
at the plowless on different depth shallow system basic tillage and on a background a sideration her indexes 
made a 4,59 mm/min, that higher, than at the differentiated system of basic tillage on 15,0%. On a background 
without bringing a siderates difference between these variants was some below and 7,4 %.  

At the system of a no-till indexes of permeability to water were most subzero and on a siderate background 
were 2,71, and on a background without siderate  2,15 mm/min, that below, than at the differentiated system 
of basic tillage (control) on 32,1 and 38,8% accordingly (table 3).  

 
3. Water-permeability of soil at different methods and depth of soil tillage and sideration (AV for 2016-

2019), mm/min  

 Basic soil tillage system (factor А) System of fertilizer (factor of В) 
Water-permeability, 

mm/min 

Differentiated (control) 
N120P40 + siderate 3,99 

N120P40 3,51 

Plowless single-depth shallow  
N120P40 + siderate 3,95 

N120P40 3,36 

Plowless on different depth shallow  
N120P40 + siderate 4,59 

N120P40 3,77 

No-till 
N120P40 + siderate 2,71 

N120P40 2,15 
 
Systems basic changing tillages of soil and fertilizer agrophysics properties, aquatic and airily-thermal the 

modes influenced on intensity of flowing of microbiological processes and material well-being of plants the 
ingredients of mineral feed.  

On the average for four years of rotary press of crop rotation nitrification capacity of layer of soil a 0-40 cm 
under sowing of agricultural cultures was high enough in all variants basic tillage of soil. At the differentiated 
system (control) with ploughing under a corn on grain and soybean and shallow disk loosening under a wheat 
winter and barley maintenance of nitrates in the punched standards at the organic-mineral system of fertilizer 
with the use of siderate made 48,2 mg/kg, and without bringing of siderate it was below on 14,1% and made 
41,4 mg/kg of soil. At plowless – single-depth shallow and different systems of basic tillage the decline of 
nitrification capacity as compared to control on a siderate background attained 16,8 and 4,7%, and on a 
background without bringing of siderate - 29,7 and 10,7% accordingly.  

Most subzero the capacity of soil for formation of nitrates was formed at the system of no-till with indexes 
on a siderate background 28,6 mg/kg of soil, or on 40,7% below, than on control and on 14,7 % higher, than 
without bringing of siderate.  

Table of contents of mobile connections of phosphorus in the layer of soil a 0-40 cm on a siderate 
background in variants differentiated and different depth plowless systems of basic tillage was high with 
indexes 51,1 and 47,8 mg/kg of soil, and in the variant of shallow plowless and no-till their maintenance was 
at middle level and was 40,7 and 37 mg/kg of soil (Fig. 1) 

 

 

 Fig. 1. Contents of basic ingredients of feed in the layer of soil a 0-40 cm, mg/kg of soil 



 
On a background without the use of mustard on siderate maintenance of connections of mobile phosphorus 

at differentiated and plowless systems of basic tillage went down on 22,4-23,8%, and at no-till only on 10,9% 
at the general for all variants middle level of material well-being. 

Material well-being of layer of soil a 0-40 cm by exchange potassium on the average for years experimental 
researches in sowing of cultures of crop rotation characterized by a high level on a siderate background and 
hesitated within the limits of a 403,0-503,8 mg/kg of soil with the greatest indexes at differentiated and different 
depth plowless systems of basic tillage.  

On a background without application siderate а maintenance of exchange potassium in soil was below on 
the variants of the systems of basic tillage on 21,4-29,6%. 

The got results of experimental researches testify that the changes of agrophysics properties and 
nourishing mode stipulated creation of different terms for a height and development of agricultural cultures and 
forming of harvest. Hereupon the productivity of cultures and productivity of crop rotation was formed by 
different  

Only sowing in preliminary untilled soil, especially corn and soybean, resulted in the substantial decline of 
their productivity and productivity of crop rotation. It is also necessary to mark that at the differentiated system 
of basic tillage of soil and use on the fertilizer of siderate culture on a background the different doses of mineral 
fertilizers the productivity of crop rotation was formed at the level of 7,81-8,72 t/ha of grain-growing units. 

At the shallow plowless loosening the productivity of crop rotation on the average for a rotary press was at 
the level of control with indexes on the systems of tillage and doses of fertilizers of 7,73-8,76 grain-growing 
units and application of no-till on a background all investigated systems of fertilizer, resulted in the decline of 
the productivity to 6,84-7,50 t/ha of grain-growing units. 

The greatest productivity calculating on one hectare of area of crop rotation was provided by a crop rotation 
on Plowless on different depth shallow system of basic tillage with the chisel loosening under all cultures, 
which depending on the doses of bringing of nitric fertilizers was formed within the limits of 8,06-9,10 t/ha  of 
grain-growing units (table. 5).  

 
5. Productivity of short crop rotation at the different systems of soil basic tillage and fertilizer (AV 

after 2016-2019), t/ha 
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system (А) 
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Differentiated 
((control) 

N90Р40+ siderate 11,87 4,73 7,85 6,80 7,81 

8,21 

7,61 

N105Р40+ siderate 12,64 5,12 8,17 7,04 8,24 8,06 

N120Р40+ siderate 13,37 5,39 8,65 7,47 8,72 8,52 

N120Р40 12,51 4,97 8,14 6,56 8,05 7,87 

Plowless single-
depth shallow  

N90Р40+ siderate 11,54 4,88 7,61 6,89 7,73 

8,21 

 

N105Р40+ siderate 12,48 5,39 8,03 7,10 8,25 
 

N120Р40+ siderate 13,24 5,49 8,64 7,67 8,76 
 

N120Р40 12,43 4,88 8,19 6,97 8,12 
 

N90Р40+ siderate 12,39 4,92 7,86 7,06 8,06 8,49 
 



Plowless on 
different depth 

shallow  

N105Р40+ siderate 13,25 5,40 8,20 7,25 8,52 
 

N120Р40+ siderate 14,14 5,56 8,99 7,72 9,10 
 

N120Р40 13,10 5,08 8,22 6,74 8,28 
 

No-till  

N90Р40+ siderate 10,19 4,10 7,20 5,88 6,84 

7,15 

 

N105Р40+ siderate 10,67 4,48 7,70 6,09 7,23 
 

N120Р40+ siderate 10,95 4,67 8,00 6,38 7,50 
 

N120Р40 10,35 4,23 7,75 5,84 7,04 
 

 
Organically-mineral system of fertilizer with the use on the fertilizer of after harvesting bits and pieces and 

bringing of mineral fertilizers the dose of N120Р40 + siderate assisted the increase of the productivity of crop 
rotation as compared to without siderate background at differentiated and single-depth shallow systems of soil 
basic tillage on 7,7 and 7,4%, at the system of different depth shallow on 9,1%, at sowing of cultures in 
preliminary untilled soil - on 6,1%. 

 
Conclusions 

On the irrigated lands of south of Ukraine the greatest productivity of the row crop rotation at the level of 
9,10 t/ha of grain-growing units is provided by the organic-mineral system of fertilizer with bringing of mineral 
fertilizers the dose of N120Р40 and side products of agricultural cultures and siderate on a background different 
depth shallow basic tillage of soil.  
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